Fitness function: it is based on the spatial distance (in Angstrom) between the individual (candidate active site) and the active site template. According to Equation S1, n is the number of amino acids in the template, v is the candidate active site (individual) and w the active site template.
coordinates of the last heavy atom (LHA) of the template (in Angstroms), represented by a vector of its 3D coordinates (wi) and the candidate active site found by GASS-WEB (vi). Figure S1 shows how fitness function works. Using the template from 3NOS enzyme to search within itself (sanity test), the fitness value (distance in Angstroms between template and a candidate active site) is zero. When it uses 3NOS template to search in the 3NOD enzyme, the fitness value correspond to the distance variations between template (3NOS) and the candidate active site (3NOD). Low fitness values indicate that the individual has a high degree of structural similarity with the template. Table S1 .
RESULTS
Dataset composed of 6 subsets (DS1:DS6) randomly chosen from CSA literature entries. The dataset has 551 proteins and 6 templates. Each DS has a specific protein family (distinct EC number). Figure S2 . Table S1 .
Dataset

CASE STUDIES Searching Proteins for Catalytic/Binding sites
As previously mentioned, GASS-WEB uses CSA catalytic sites as templates. Figure S3 shows the result of the search for active sites in the enzyme 1ARC (Achromobacter
Protease I).
This enzyme is not annotated in CSA, but its active site was previously reported by Tsunasawa et al. (2) . GASS-WEB found the reported catalytic site HIS 57
A, ASP 113 A and SER 194 A in the sixth and tenth place of the ranking. Figure S3 -Results of the GASS-WEB for the enzyme 1ARC. Catalytic site found correctly in the sixth and tenth place of the ranking.
Searching NCBI-VAST for enzymes with a specific active site
The active site chosen for this experiment was the enzyme 1ACB (Hydrolase: HIS 57 E, ASP 102 E, SER 195 E). In the fifth position of the ranking, GASS-WEB presents the enzyme 3E4D (Hydrolase) ( Figure S4 
CSA Binding Sites
For this experiment 3 enzymes were randomly chosen from the PDB. GASS-WEB input requires a PDB file and the size of the binding site. Table S2 shows a summary of the results. In the Binding Site column are the residues found by GASS-WEB (residue name, position on the sequence, chain).
GASS-WEB also found correctly the binding site in the top positions of the ranking with the exception of the enzyme 1H73. In this case, with a template size smaller (9 residues), GASS-WEB found the binding site on the top of the ranking. With a template bigger (14 residues), the correct binding site appeared at the nineteenth place in the ranking. An interesting point is that in the enzyme 5H59, GASS-WEB found the binding site correctly in the first position of the ranking, even having 16 residues in the template.
This situation suggests a future improvement in the method, using at the same time catalytic sites and binding sites for a reordering of the ranking, further enhancing the results. 
